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Abstract
This article discusses the handling of rations in Middle Kingdom Egypt (2119–1794/93 BC) as it is displayed
in three types of texts: mathematical problem texts, administrative ration texts (“real” ration texts), and literary
texts. The example of handling rations is used to examine the relation between mathematical problem texts—
which served according to the opinio communis to educate scribes—and administrative texts, the actual documents
from the professional life of scribes. Using one specific example, the use of a mathematical technique from the
problem texts within a ration text is demonstrated. The presentation is complemented by passages from literary
texts referring to rations.
 2003 Elsevier Science (USA). All rights reserved.
Zusammenfassung
Der Aufsatz diskutiert die Handhabung von Rationen im pharaonischen Ägypten zur Zeit des Mittleren
Reichs (2119–1794/93 v. Chr.) am Beispiel von drei Textarten: mathematischen Aufgabentexten, administrativen
Rationentexten (“wirklichen” Rationentexten), und Beispielen aus literarischen Texten. An diesem Beispiel wird
der Bezug zwischen mathematischen Aufgabentexten, die gemäss der opinio communis der Ausbildung von
Schreibern dienten, und administrativen Texten, d.h. der tatsächlichen Dokumente aus dem Berufsleben von
Schreibern, untersucht. An einem Beispiel wird die Verwendung der in den mathematischen Texten vermittelten
Techniken in einem Rationentext aufgezeigt. Das Bild wird durch Passagen aus literarischen Texten abgerundet.
 2003 Elsevier Science (USA). All rights reserved.
1. Introduction: Egyptian mathematical texts and their context
In the historiography of Egyptian mathematics, the mathematical texts have often been treated as
isolated sources. Despite the opinio communis about their intention, namely that they were used in
educating scribes in mathematics, no attempts have been made to verify this hypothesis by comparing
✩ Revised version of a paper read at the Colloque international: Les mathématiques et l’état held at CIRM, Luminy, October
15–19, 2001.
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4 A. Imhausen / Historia Mathematica 30 (2003) 3–16mathematical techniques taught in the mathematical texts with those used in the extant texts from the
professional life of scribes.
The aim of this paper is to discuss the relation between the mathematical texts from which the scribes
were supposed to learn mathematical techniques and the administrative texts in which the scribes used
their mathematical skills to cope with their work. For this comparison I will use as an example the way
rations were handled, an activity which constituted the core of Egyptian administration.1 The Egyptian
ration system was based on quantities of grain and of bread and beer. This study is restricted to the time
of the Middle Kingdom (2119–1794/93 BC).
I will begin with an account of the mathematical problems that are concerned with rations before
presenting examples of the actual ration texts. Literary texts which mention rations and the involvement
of scribes in their calculation will be used to complement the picture established from mathematical and
administrative texts. Only a few mathematical texts from Pharaonic Egypt are still extant.2 All of them
are shown in Table 1 together with their approximate dates of origin and the scripts in which they are
written. The table also shows that while there is evidence of hieratic texts for almost 2000 years, the
mathematical texts, with only two minor exceptions, originate within a period of no more than 300 years.
“Hieratic” designates the script in which the Egyptian texts were written on papyrus or ostraca while the
hieroglyphic script was mainly used on stone monuments.3
Two types of mathematical texts can be differentiated: table texts and problem texts. Table texts are
collections of mathematical data, structured in the form of lists, that are used in solving mathematical
problems. Extant are tables for fraction reckoning and for the conversion of measures. Problem texts, on
the other hand, state a mathematical problem and then indicate its solution in step-by-step instructions.
The problems found in the mathematical texts can be divided roughly into two groups: problems
with and without a practical background (cf. Table 2). Both types of problems teach mathematical
knowledge. Problems without practical background only teach basic mathematical techniques. Problems
with a practical background, however, contain an additional layer of knowledge. This reflects those
Egyptians who actually worked with the mathematical texts: the extant texts that show mathematical
abilities (outside of the corpus of mathematical texts themselves) provide evidence that only one group
within the Egyptian society practiced mathematics: the so-called scribes. “Scribe” (Egyptian ) is the
basic Egyptian designation for an official involved with some kind of recording.
Records that have come down to us from this context display a variety of administrative evidence,
ranging from simple lists of items or persons to detailed accounts recording specific transactions over
several weeks. Among those texts, at least some demonstrate the handling of mathematical operations.
1 The Egyptian administrative workforce was designed to implement a ration system. Cf. Kemp [1989, p. 117 ff]. Due to the
excavation of the New Kingdom town of workers at Deir el-Medina, our knowledge or Egyptian workers is much better for this
period than for the period that is dealt with in this paper. Cf., e.g., Janssen [1997].
2
“Mathematical texts” are texts that have been written for the purpose of communicating or recording a mathematical
technique or aiding a mathematical procedure to be carried out. Cf. Robson [1999, p. 8].
3 For a brief but thorough overview of Egyptian languages and scripts cf. Parkinson [1999].
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Extant mathematical texts
Timelinea Extant mathematical textsb Scripts
Archaic Period: Dyn. 1–2
(3032/2982–2707/2657 BC)
Old Kingdom: Dyn. 3–8
(2707/2657–2170/2120 BC)
First Intermediate Period: Dyn. 9–10
(2170/2120–2025/2020 BC)
Middle Kingdom: Dyn. 11–12 pMoscow (E4676)
(2119–1794/93 BC) Math. Leather Roll (BM 10250)
Illahun Fragments
pBerlin 6619
Cairo Wooden Boards
Second Intermed. Period: Dyn. 13–17 pRhind (BM10057–10058)
(1794/93–1550 BC)
New Kingdom: Dyn. 18–20 Ostracon Senmut 153
(1550–1070/69 BC) Ostracon Turin 57170 Hi
er
a
tic
(H
ie
ro
gl
yp
hi
c)
Third Intermediate Period: Dyn. 21–25
(1070/69–655 BC)
Late Period: Dyn. 26–31
(655–332 BC)
Greek/Roman Period pCairo JE 89127–89130
(332 BC–552 AD) pCairo JE 89137–89143
pBM 10399, pBM 10520 D
em
ot
ic
pBM 10794, pCarlsberg 30
C
op
tic
∼ 900 AD BM Or 5707
a Dates according to von Beckerath [1997]. b Hieratic: bold and italic; demotic: italic; and coptic: bold.
2. Rations in theory and practice
2.1. Mathematical problems dealing with rations
Today we know of around one hundred problems from the extant texts, most of which are found in
the Rhind and Moscow mathematical papyri. These problems cover a variety of topics and of these,
twelve can be called ration problems (i.e., distributing a given amount of food among a given number
of persons). All twelve are found in the Rhind papyrus. The first thing that strikes a modern reader is
that they are not found as one block within the Rhind papyrus but in three groups that are distributed all
over the text (cf. Table 2): a first group of six problems right at the beginning of the problem section, a
second group of only two examples in the middle of the problem section, and then a third group in the
last quarter of the problems.
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Overview of the extant mathematical problemsa
a. Problems teaching basic mathematical techniques
-problems pRhind, No. 21–23
-problems pRhind, No. 24–34; pMoscow, No. 19, 25; pBerlin 6619, No. 1, 3; pUC32134
(Kahun LV.3)
Metrologic -problems pRhind, No. 35–38
-problems pRhind, No. 48–55; pMoscow, No. 4, 6, 7, 10, 17; pUC32162-1 (Kahun LV.4-1)
Varia pRhind, No. 61b, No. 79, pMoscow, No. 14
b. Problems teaching administrative mathematics
ration problems
bread/grain pRhind, No. 1–6, 39–40, 63–65
fat pRhind, No. 66
-problems pRhind, No. 69–78; pMoscow, No. 5/8, 9/13, 12, 15, 16, 20–22, 24
-problems pRhind, No. 67; pMoscow, No. 11, 23; pKahun, No. LV.4-2 (UC32162-2)
granary-problems pRhind, No. 41–46
Varia pRhind, No. 62, 68
c. Problems related to constructions
-problems pRhind, No. 56–60
problems calculating parts of ships pMoscow, No. 2–3
d. Fragmentary problems
pMoscow, No. 1, 18; pKahun, IV.3 (pUC32160), pUC32118B; pBerlin 6619,
No. 2, 4; OSenmut 153; Oturin 51770
a For the further classification of mathematical problems into groups, the terminology used in them proved to be useful. The
Egyptian terms are either those that are mentioned in the titles of the problems or those that designate the central entity for these
kinds of problems. Rough translations of the Egyptian terms are as follows: : “completion”; : “quantity”; : “area”;
: “baking ratio”; : “product of working”; : “slope” (of a monument). However, it has to be kept in mind that the
Egyptian concepts represented by these terms are too complex to be expressed adequately by simple translations.
The first group are pRhind, No. 1–6. All of these problems are concerned with the distribution of
a given amount of bread to 10 men. As has been mentioned before, these problems are the very first
problems of the Rhind papyrus. The Rhind papyrus starts, after a short introductory sentence, with the
2:n table,4 which extends over almost half of the recto of the papyrus.
Following the 2:n table is yet another table, which is today rather fragmentary. This table, written in
the form of a mere list, contains the quotients of 1–9 divided by 10 (cf. Table 3).5 Only the result is noted;
dividend and divisor (given on the left in Table 3) were not written in the original source. The Egyptian
4 The 2:n table is a table used for Egyptian fraction reckoning.
5 The hieratic text can be found in Robins and Shute [1987, p. 8].
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Table of divisions in pRhind
1 : 10 10
2 : 10 5
3 : 10 5 10
4 : 10 3 15
5 : 10 2
6 : 10 2 10
7 : 10 3 30
8 : 10 3 10 30
9 : 10 3 5 30
fraction notation used unit fractions only, with the sole exception of the fraction two-thirds (denoted as
3 in transcription). They are written in the hieratic texts by the number that represents the denominator
with a dot (to indicate the fraction) above it. This dot is conventionally rendered in transcription as a
horizontal line over the number.
In pRhind, No. 1–6 a given number of bread loaves is to be distributed among ten men. Table 4 shows
the translation of the problems. It also indicates by the brackets [. . .] that the first five of the problems are
rather fragmentary. Only the last problem provides us with a complete text.
In each of them, a number of bread loaves is to be distributed among 10 men. Following the
announcement of the problem, the solution is directly used for verification,6 without even mentioning
the division that has to be executed. The solution is therefore most probably simply taken from the table
found immediately before these problems. In regard to a practical background, these first problems give
us only little information. The basic problem, however (i.e., to distribute a given amount of goods among
a given number of persons), is of course central to any handling of rations.
The second instance in which this kind of problem occurs in the Rhind papyrus is in problems 39 and
40. The translation of both problems can be followed in Table 5.
Again, a given number of bread loaves are distributed among a given number of persons. In contrast
to the first group of problems we have seen, however, the individual persons receive unequal amounts
of food. Problem 39 announces first that 100 loaves shall be distributed among 10 men. Second this
distribution is specified: 50 of these 100 loaves are distributed among 6 of the men, the remaining 50
among the 4 men left (first column). The further text of this problem does not give any instructions but
notes only the calculations executed to solve the problem. First the individual rations of both groups are
calculated (second and third columns). Subsequently, the resulting quantities are noted in the number of
their appearance (fourth and fifth columns). Next to this, the difference between the two kinds of rations
is noted (sixth column).
Problem 40 also deals with the distribution of 100 loaves of bread, this time among 5 men. The further
specification announces that the sum of the two lowest rations shall be one seventh of the three other
rations (first column). As can be seen from the subsequent calculations, the rations should differ by a
6 This verification constitutes of muliplication of the determined ration by the number of recipients (always 10). The
multiplication is executed, as is characteristic in Egyptian mathematics, by repeated doubling and adding the respective lines.
The lines that have to be added are marked by “\”. For a more detailed description of Egyptian multiplication, cf. Ritter [2000,
pp. 126–127].
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pRhind, Nos. 1–6,a my translationb
Problem 1
Method of Dividing (1) Bread for 10 men.
Then [you multiply] 10 by 10.
Calculation as [it results]: [\2 5] \8 31030
[4 315] Sum: 1. It is the same.
Problem 2
Calculation of [2 Loaves of] Bread [for 10 men]. Then
you multiply [5 by 10]. Calculation as [it results]:
[\] 2 315 [\8 13515]
[4] 31030 [Sum: 2.] It is [the same.]
Problem 3
Calculation of 6 Loaves of Bread for [10] men. Then you multiply
[2]10 by 10. Calculation as [it results]:
. [2]10 \8 4[310]30
[\2 1]5 Sum: 6. It is the same.
[ 4 2]315
Problem 4
Calculation of 7 Loaves of Bread for [10] men. Then you calculate
3[30] times 10. Then [7] results. Same Calculation:
[ . 330] 4 231030
[\2 13]15 \8 52[10]
Sum: 7 loaves of bread. It is [its] (result).
Problem 5
Calculation of 8 Loaves of Bread for [10] men. Then
you multiply 310[30] by 10. Then 8 results.
Same Calculation: . 31030 [\8] 6315
[\2 1210] Sum: 8 loaves of bread. It’s the same.
[ 4 35]
Problem 6
Calculation of 9 Loaves of Bread for 10 men. 4 3 2 10
Calculation as it results: Then you multiply \8 7 5
3 5 30 times 10. . 3 5 30 \2 1 3 10 30 Sum: 9 loaves is its result.
a Hieratic text [Robins and Shute, 1987, pp. 8–9]. b Rubra are rendered
in italics; square brackets [ ] mark fragmentary passages. For the use of “\”
in the Egyptian style of multiplication see the following footnote. Here and
in the other translations I have tried to follow the layout of the Egyptian text.
For a translation that ignores this layout and may therefore be easier to follow
see Peet [1923, pp. 51–53].
constant amount. Again, the further text only notes the calculations. Some of the calculations are only
noted in the form of their results: the solution starts by assuming a ration of one loaf as the smallest
ration. Then the difference between the individual rations is calculated given three conditions: (1) that
there are five recipients, (2) that the individual rations differ by a constant amount, and (3) that the sum
of the two smallest rations is one seventh of the sum of the three other rations. All of this is summarized
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pRhind, Problems 39–40,a my translation
Problem 39
1st column 2nd column 3rd column 4th column 5th column 6th column
Method of calculating a difference. . 4 . 6 . 12 2 . 8 3 differen
ce
100 loaves of bread for 10 men: 50 for 6, \10 40 2 12 . 12 2 . 8 3
2 8 4 24 . 8 3
50 for 4. What is the difference? \2 2 \8 48 . 12 2 . 8 3 4
\3 2 . 12 2 . 8 3 6
. 8 3
Problem 40
1st column 2nd column 3rd column 4th column
100 Loaves of Bread for 5 men, 7 of the 3 upper \. 60 times 23. Then 38 3 result.
is for the 2 lower men. \. 23\. 17 2 \3 40
. 17 2 . 29 6
. 12 . 20
What is the difference? \. 12\. 62 Then you . 62 . 10 3 6
Calculation as the difference of 5 2 results \. 1 sum 60 multiply 1 3 1 . 1 3 Sum 100
a Hieratic text [Robins and Shute, 1987, p. 13].
Table 6
pRhind, Nos. 63–66,a my translation
Problem 63
1 [. . .] 700 loaves of bread for 4 men, 3 to one, 2 to another
2 [. . .] You shall let me know the amount of each of them.
Problem 64
1 Method of Distributing a Surplus. If you are told 10 for 10 men, the
surplus of each man over his fellow
2 in being 8
Problem 65
1 Method of Calculating 100 Loaves of Bread for 10 Men, sailor, commander
and watchman as double.
Problem 66
1 10 of Fat, delivered for a year. What is the daily portion of it?
a Hieratic text [Robins and Shute, 1987, pp. 18–19].
by the sentence “Calculation as the difference of 5 2 results” (end of first column). Then the individual
rations are calculated and added (second column). The result (= 60) is not yet the given number of bread
loaves (= 100), so a factor has to be determined (third column), by which the rations are then multiplied
(end of third column and fourth column).
The last group of ration problems in the mathematical texts is pRhind, Nos. 63–66. The text of the
problems can be followed in Table 6. The table lists only the formulation of the problems and not the
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pRhind, No. 65, my translation
1st column
Method of Calculating 100 Loaves of Bread for 10 Men, sailor, commander and watchman as double.
Its calculation: Then you add these beneficiaries. Then 13 results. Divide these 100 loaves of bread by
13! Then 7 3 39 results. Then you say: This is the food
2nd column
for these 7 men,
3rd column
the sailor,
the commander,
and the watchman as double.
4th column
. 7 3 39
. 7 3 39
. 7 3 39
. 7 3 39
5th column
. 7 3 39
. 7 3 39
. 7 3 39
6th column
the sailor 15 3 26 78
the commander 15 3 26 78
the watchman 15 3 26 78 Sum: 100.
instructions for their solution, which are indicated in the Rhind papyrus as usual.7 The first problem of
this last group within the Rhind papyrus is problem 63: Given are 700 loaves that shall be distributed
among four men. Also given are the proportions that these rations should have with one another. Problem
64 deals with the distribution of 10 8 of grain among 10 men. The individual rations should differ
by one-eighth. Problem 65 announces the distribution of 100 loaves of bread among 10 men. Three of
them shall receive the double amount. The last of the ration problems is problem 66: The ration of fat for
a year is given and from this the daily ration is calculated.
As can be seen from this brief overview, the 12 problems show a variety of aspects concerning the
distribution of rations: the distributed goods include bread, grain, and fat. Then the way the rations are
distributed may vary. The first problems show an equal distribution among a given number of men.
Problems 39, 40, and 63–65 present various instances of unequal distribution. Yet another type of problem
is presented in number 66: The determination of a daily portion from a given yearly ration.
Before moving on to the “real” ration texts, I would like to examine again one of the problems from
the last group, problem 65, and pay some attention to its solution. The problem mentioned 100 loaves
7 For a translation of the complete texts of the problems see Peet [1923, pp. 107–110].
8 The is the most common Egyptian measure for volumes. 1 = 4.8 litres.
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Table 7). The solution determines a fictive number of recipients who would all get the same ration. That
is, the three persons receiving the double amount are counted twice. In the Egyptian text, this procedure is
called “adding the beneficiaries.” The basic ration is then calculated by the division of the given loaves by
this fictive number of recipients. For those who get the double share, the basic ration has to be doubled.
A verification at the end adds up the individual rations.
2.2. Ration texts
Only a few ration texts are extant from the same period (i.e., the Middle Kingdom) as the mathematical
problem texts. While the mathematical texts are intended for the mathematical education of apprentice
scribes and hence state problems and detailed instructions for their solution, the ration texts represent the
evidence of the work of scribes. Not written to teach mathematical procedures, they present mere records
of mathematical practices. The “mathematical” information that can be gained from those documents
is therefore limited: often, the texts are mere lists of people receiving rations and the corresponding
quantities of goods they obtain. However, in a few instances the total of goods that are distributed and
the individual rations are named. In that case only it is possible to draw conclusions on mathematical
practices used to determine the figures given in the source text.
The following passages give a brief overview of the available sources, followed by remarks concerning
their mathematical relevance. The third section concentrates on one of these sources (pBerlin 10005), in
which a lucky coincidence of explicitly stated totals and individual rations is given.
There are five papyri related to the distribution of rations:
– pBerlin 100059 lists the daily income of a temple in bread and two kinds of beer. Part of this income
is used for daily cultic practices. The remaining goods are then distributed among the servants of the
temple. These are listed by their function and number of persons in that function.
– pBoulaq 1810 is an account of the daily income and expenditure at the palace in Thebes over 12 days
in the second and third months of the inundation. It mainly lists bread, beer and meat, but occasionally
also make-up, wine, fruits, honey, and incense.
– pReisner I, section O11 is a list of 20 persons and the quantities of bread they received. This list
is part of an archive, known as the Reisner papyri, that includes various kinds of accounts and
documentation—for example, calculations for building a temple and the records of a carpentry shop.
Two sources were found in the same area (Thebes):
– The first is a letter, sent by the priest Hekanakhte during an absence from home. Hekanakhte is
9 The hieratic text is unpublished. Transcription and translation can be found in Borchardt [1902/1903] with the additions of
Gardiner [1956].
10 A facsimile of the hieratic text is given in Mariette [1872, p. 14 ff]. For transcription and translation see Scharff [1922]. Cf.
also Quirke [1990].
11 Simpson [1963], p. 21 (hieratic text), pl. 21a (transcription), and p. 131 (translation).
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contains the distribution of a monthly amount of grain among several persons.12
– The second is a fragmentary list of quantities of dates and two kinds of grain that are given to a group
of soldiers.13
These records are all written on papyrus and clearly come from an economic/administrative context. All
of them use the Egyptian word for the goods that are distributed. They relate, however, to a variety
of different situations: the administration of a temple, daily life at the palace, a building project, private
enterprise, and a military excursion. The information on rations during the Middle Kingdom that can be
drawn from this scattered evidence is therefore limited. Often it is not obvious if the beneficiaries of those
documents—if they are explicitly mentioned at all—have a further income. The exact period for which
the noted rations are intended to last is not always mentioned. Furthermore, it is not clear if the specified
amount of food is meant only for the listed beneficiary or for his family as well. Nevertheless, despite
these obstacles, some information can be gained from these texts.
3. Student exercises vs professional practice
3.1. Numerical values in the mathematical texts and in ration texts
To determine if the problems found in mathematical texts refer to real situations or simply use a
practical background to “illustrate” a mathematical problem, the values named in the problems can be
used. In the case of the ration problems, the question arises: can the number of daily calories (provided
by the food amounts mentioned in the texts) be determined?
Several attempts have been made to obtain information about daily calories from the quantities named
in the ration texts.14 This is not as straightforward as usually assumed, however. Apart from the problems
resulting from the scattered sources a necessary requirement is the nutritional value for the corresponding
region. These nutritional tables have only been available for Egypt since the 1970s. Robert Miller
determined an average nutritional need of 2000 kcal per person per day from these tables.15
The smallest rations that are calculated in the problems of the Rhind papyrus are of 1643 kcal per day.
Similar quantities result from the dates of the Hekanakhte letters, which are said to have been written in
bad times.
3.2. Mathematical techniques in ration texts
One method employed to solve the more complex ration problems in the mathematical texts (e.g.,
pRhind, No. 65) is the determination of a basic ration, multiples of which will result in the actual rations
that are wanted. A similar approach can be found in pBerlin 10005, a list of the daily income of a temple.
12 James [1962], plates 5–7 (hieratic text and transcription) and pp. 31–45 (translation and commentary). The latest translation
is Wente [1990, pp. 60–62].
13 James [1962], pl. 16–17 (hieratic text and transcription) and pp. 71–74 (translation and commentary).
14 E.g., Baer [1962] and Saffirio [1977]. Cf. also Müller [1975, pp. 252–254].
15 Miller [1991].
A. Imhausen / Historia Mathematica 30 (2003) 3–16 13Table 8
Rations in pBerlin 10005
Portion Beer
Ordinary worker 3 3 4 180
Night watchman 3 1 2 3 90
Unit 1 2 3 10
Scribe 1 3 3 3 45
Priest 2 5 2 30
High priest 3 8 5 10
Reader 4 11 15
Chief reader 6 16 210
Head of the temple 10 27 3
The individual beneficiaries receive amounts according to their position that are fractions or multiples of
a basic ration, as has been shown by Michel Guillemot.16 The basic ration itself is obtained by dividing
the available goods by the sum of the results of the multiplication of the number of persons and their
appropriate multiplication factor. The number of those results is 41 3. The available goods are 70 loaves
of bread, 35 vessels of a first kind of beer, and 115 2 vessels of a second kind of beer. The result of the
division is 1 3 75 as a basic ration of bread and 2 3 10 250 750 as basic ration of the second type of beer
(the ration of the first type is obtained by simply halving the bread ration).
To calculate the actual rations the rounded figures 1 3 and 2 3 10 are used. pBerlin 10005 notes the
number of persons belonging to one professional group (and hereby to one ration-group), the factor to
multiply the basic ration, and the totals of given goods. The factor varies between 3 for a simple worker
and 10 for the head of the temple, as can be seen in Table 8.17
3.3. Reflections from literary texts
Rations are mentioned in yet another genre of text, namely literary texts. The most famous example
of a literary text referring to the profession of a scribe is probably pAnastasi I, a satirical letter from the
context of a dispute between two scribes.18 This text and the information contained in it have often been
taken at face value as the real picture of the life and duties of a scribe. However, it must be kept in mind
that this is a literary text written to entertain its reader. It may use literary methods to achieve that task.
The section referring to rations is given below. The background to this episode is that two scribes have
a dispute and try to discredit one another. The fictional author of this letter then announces a number of
situations a good scribe could handle but that his addressee will probably fail to succeed in. Rations are
mentioned within the section of mathematical abilities. The text reads:
16 Guillemot [1992].
17 Guillemot [1992, p. 56 and p. 59].
18 A hieroglyphic text synopsis can be found in Fischer-Elfert [1992]. A (German) translation and commenting on the whole
text is given in Fischer-Elfert [1986].
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in the darkness on top of the soldiers, giving light to them. You are sent on an expedition to
Phoenicia at the head of the victorious army, in order to smite those rebels who are called
Neârîn. The troops of soldiers who are before you amount to 1900 men, the Sherden 520,
the Kehek 1600, the Meshwesh 〈100〉, the Nubians 880, total 5000 in all, not counting their
officers. A complimentary gift has been brought before you: bread and cattle and wine. (But)
the number of men is too great for you, the provisions too small for them: Sweet bread:
300, baked goods: 1800, goats of various sorts: 120, wine: 30 (vessels). The soldiers are too
numerous, the provisions are underrated as well as that which you take from them. You take it
and place it in the camp. The soldiers are prepared and ready. Register them quickly, the share
of every man to his hand. The Beduins look on in secret. O sapient scribe, midday has come, the
camp is hot. They say: “It is time to start! Do not make the commander angry! Numerous are
the marches before us! What does it mean that there is no bread at all? Our night-quarters are
far off! What does it mean, Mapu, this scourging of us? You are a clever scribe. You (already)
stop giving us food, although only one hour of the day has passed, for lack of a scribe of the
ruler. Are you brought to punish us? This is not good, let Mose hear (of it), and he will send to
degrade you.”
The situation described in this short episode is as follows: An expedition is about to set off, consisting
of different groups of people, characterized by their name and numbers. A scribe is sent with them to
handle their rations. The duty of this scribe is portrayed as follows: First he has to estimate the rations
that will be needed and second he has to distribute these rations, and any additional ones given to them
during the expedition, among the individual persons. The scribe pictured in our letter obviously failed in
fulfilling either of these tasks (which then would result in his punishment).
Besides this satirical letter, there is yet another occurrence of rations to be mentioned, this time again
from a Middle Kingdom context. In the year 38 of pharaoh Sesostris I, the official Ameni conducted an
expedition to Wadi Hammamat to retrieve stones for statues. He left a stele documenting his expedition
which lists the statues he took with him as well as the number of people involved (which he names as
17,000) and their rations.19 The list of rations starts with the official Ameni, whose ration is taken down
as 200 loaves of bread and 5 vessels of beer, and ends with the normal worker whose ration consists of
10 loaves of bread and a third of a vessel of beer.
While it is not certain if the actual numerical values mentioned in that text are trustworthy and can be
taken at face value, it seems nevertheless noteworthy that rations appear as an issue in this representative
context.
4. Conclusions: The role of mathematics in the Egyptian State
Economic as well as administrative texts from pharaonic Egypt prove the importance of mathematical
techniques for the work of a scribe. As far as the remaining sources inform us—the fragile character of
papyrus unfortunately makes it probable that there are parts of the bigger picture for which there are no
19 Goyon [1957], No. 61, pl. XXIII and XXIV (photo). The transcription is found opposite p. 82, translation and commentary
on pp. 17–20. Cf. also Müller [1967, p. 359] and Simpson [1959, pp. 28–32].
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in the Reisner papyri and others, and second for the handling of daily administrative issues, for example
the distribution of rations.
I have used this last example to illustrate how the individual extant sources contribute to an overall
picture of mathematics in pharaonic Egypt. The first observation to be made is the obviously close
connection between mathematical texts and “real” administrative or economic texts. A close examination
of the different types of problems and their order of appearance in the Rhind papyrus reveals the aim of
the school text, to teach scribes how to handle mathematical problems encountered in their work. The
mathematical strategies that are taught in the Rhind papyrus can be found applied in pBerlin 10005—a
contemporary ration text.
The relevance of mathematics for the scribes (and hereby for the Egyptian state) was so obvious that
it is even reflected in literary texts, as we have seen in one example in pAnastasi I. Another example
can be found in the so-called Satire of the Trades, a literary text that compares several professions to the
profession of a scribe. After the description of the hardships of several other professions, the work of a
scribe is introduced as calculating the taxes those other workers have to pay:
Only the scribe, it is him who calculates the taxes of all of them. You shall remember it.20
As studies on the beginnings of mathematics in Mesopotamia have pointed out, mathematical techniques
there have been developed to fulfill a need in administering large structures.21 The Egyptian texts show
the fully organized structure of a centrally governed state that relied on two things: grain to produce
rations and mathematics to distribute them.
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